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Abstract
:
$(tD_{t}-\rho(x))u=ta(x)+G_{2}(x)(t, tD_{t}u, u, D_{1}u, \ldots, Dun)_{\circ}$
R.G\’erard , $\rho(x)$
$u(\mathrm{O}, x)\equiv 0$ , $x=0$
$\rho(x)$
$u(t, x)$ $\{t=0, \rho(x)\in \mathrm{N}^{*}\},$




$(t.D_{t}-\rho(X))u=ta(x)+G_{2}(X)(i, tDtu, u, D1u, \ldots, Dnu)_{0}$ (1)
$(t, x)\in \mathrm{C}_{t}\cross \mathrm{C}_{x}^{n},$ $x=(x_{1}, \ldots, x_{n})$ , $D_{t}=\partial/\partial t$ , $D_{i}=\partial/\partial x_{i}$ , $\rho(x)$ $a(x)$
, $\mathrm{C}_{x}^{n}$ $D$ , $G_{2}$
$G_{2}(x)(t, z, x_{0}, \mathrm{x}_{1,\ldots,n}\mathrm{x})=$ $\sum$ $a_{pq\alpha}(x)t^{p}z^{q}x^{\mathrm{Q}}\mathrm{o}\ldots x^{\alpha_{n}}0n’|\alpha|=\alpha_{0}+\cdots+\alpha_{n}$,
. p+q+l $\geq 2$.
$a_{pq\alpha}(x)$ $D$ ,
$\sum_{p+q+|\alpha|\geq 2}x\in \mathrm{s}\mathrm{u}\mathrm{p}D|a\alpha(_{X}pq)|tp\mathcal{Z}^{q}X_{0^{0}}\alpha\ldots x^{\alpha_{n}}n$
$(t, z, X0, \ldots, X)n\text{ _{ }}.$
.
$u(t, X)$ , $u(\mathrm{O}, x)\equiv 0$ (1)
well-defined
[1]
1 (G\’erard- ) $x^{\mathrm{o}}\neq 0$ $D$ – $\rho(x^{\mathrm{o}})\not\in \mathrm{N}^{*}=\{1,2,3, \ldots\}$




$u(t, x)= \sum_{1m\geq}u_{m}(x)t^{m}$ ... (2)
1
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$\{u_{m}(x)\}$ :
$u_{1}(X)= \frac{a(x)}{1-\rho(x)}$ , (3)
, $m\geq 2$
$(m-\rho(x))u_{m}(_{X)}$




$\ldots,$ $D_{n}.u1,$ $\ldots,$ $D_{1}um-1,$ $.,$ . $,$ $Du_{m}n-1,$ $\{a_{pq\circ}(.X)\}p+q+|\alpha|\leq m)_{0}$ (4)
, 1
$\rho(x^{\text{ }})\not\in \mathrm{N}^{*}$ , $u_{m}(x)$ $m$ , $\mathrm{C}_{x}^{n}$
- , $\text{ _{}\rho}\in \mathrm{N}^{*}$ , generic $m$ , $u_{m}(x)$ $x=x^{\mathrm{O}}$
, $(0, x^{\mathrm{o}})\in \mathrm{C}_{t}\chi \mathrm{c}_{x}n$ $u(\mathrm{O}, x)\equiv 0$
$(tD_{t}-(1-X^{\mathit{9}}))u=tx^{h}+G_{2}(X)(\iota, tD_{t}u, u, D1u, \ldots, Dun)$ , $g,$ $h\in \mathrm{N}^{*}$ ,
$g\leq h$ , (– ) g14 $u(t, x)= \sum m\geq 1um(x.)t^{m}$




$\rho(0)\in \mathrm{N}^{*}=\{1,2,3, \ldots\}$ , $\rho(x)\not\equiv\rho(\mathrm{O})_{\circ}$ (5)
, $V=\{\rho(x)=\rho(0)\}\subset \mathrm{C}_{x}^{n}$ 1
(1) $V$ $u(\mathrm{O}, x)\equiv 0$ ,V generic
”.
,
$d(x)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, V\mathrm{U}\partial D)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, V)$





$P$ $C$ $P$ $\rho(x)$ , , $G_{2}$
$\rho(x)-\rho(\mathrm{o})$ $x=0$ $g$ , :
$| \frac{1}{\rho(x)-\rho(0)}|\leq C’d(X)-g\circ$ (6)
$C’$
2( )
(i) $\rho(0)\geq g+2$ , $u(\mathrm{O}, x)\equiv 0$ (1) $u(t, x)$
$|t|<Cd(X)$ , $x$ ,
(ii) $-$ , $\rho(0)<g+2$ , $u(\mathrm{O}, x)\equiv 0$ (1) $u(t, x)$
$|t|<Cd(x)^{\rho}L^{+}( \frac{2}{0)},$
$x$ ,
$C$ $\rho(x),$ $a(x)$ $G_{2}(t, z, x0, X1, . . . , X_{n})$
\S 2.
$u(t, x)$ $t$ :
$u(t, x)=m=1 \sum um(x\infty)\dagger.m\circ$
$\{u_{m}(x)\}$ :
$u_{1}(X)= \frac{a(x)}{1-\rho(x)}$ , (7)
$m\geq 2$
$(m-\rho(_{X}))um(_{X)}$









$Du_{m-}n’\cdot 1,$ $\{a_{pq\alpha}(x)\}_{\mathrm{P}+}q+|\alpha|\leq m)_{0}$ (8)
1 $\rho(0)=M\in \mathrm{N}^{*}=\{1,2, \ldots\}$ ,




$|u_{m}(x)|\leq C_{m}d(X)^{-Sm}$ $(m\geq M)$ (9)
$C_{m}$ , $s_{m}(m\geq M)$ $s_{M}=g$
( $M-1$ , $s_{1},$
.
$\cdot$ . $;’ s_{M-1}$
)
1 $M\geq g+2$ $s_{m}=m+g-M$ $(m\geq M)$
$M<g+2$ M+k $=P(g+2)+k-2$ $(P\geq 1,0\leq k\leq M-1)$
$|D_{k}u_{m}(X)|\leq C_{m}’d(X)-(s_{m}+1)$ , $m\geq M,$ $k=1,$ $\ldots,$ $n_{\mathrm{o}}$ (10)
$C_{m}’$ , $m\geq M+1$
$s_{m}= \max[\{s_{m_{1}}+1;1\leq m_{1}\leq m-1\}$
$\cup\{,\sum_{j=1}^{j}(S_{m_{j}\prime}+1);2\leq j\leq m, m_{j’}\geq 1(1\leq j’\leq j),,\sum_{j=1}^{j}m_{j’}\leq m\}]_{0}$ (11)
$s_{m}=-1(1\leq m\leq M-1)$ ,
, $m=1,$ $\ldots,$ $M-1$ $u_{m}$
, $u_{m}$ , (10) +1







, $\Sigma_{j’=1}^{j}(sm_{j}’+1)$ $G_{2}$ $u_{1},$ $\ldots,$ $u_{m-1},$ $D_{1}u_{1,\ldots,}$ Du , . , .,
$D_{1}u_{m-1},$ $..,$ $,$ $Dnu_{m}-1$ $j$
(11) $s_{m}\geq s_{m-1}+1(m\geq M+1)$ (11) ,
$s_{m}\geq s_{m-1}(m\geq 2)$
$s_{m}= \mathrm{m}\mathrm{a}s\mathrm{c}[\{_{S_{m}}-1+1\}\cup\{,\sum_{1j}j=(\mathit{8}+mj’)1 ; 2\leq.j\leq m:’ m_{j’},\cdot\geq 1(1\leq j’\leq j),,\sum_{j=1}^{j}m_{j’}.=m\}]$
$\{s_{m-1}+1\}\subset\{(s_{m_{1}}+1)+(s_{m_{2}}+1); m_{1}\geq 1, m_{2}\geq 1, m_{1}+m_{2}=m\}$
:
$s_{m}=_{j} \max_{=2,\ldots,m}\{_{j},\sum_{=1}^{j}(s_{m_{j’}}+1);m1\geq 1,$ . $.,$$m_{j} \geq’.1,,\sum_{j=1}jm_{j’}=m1^{0}$ (12)
. $M\geq g+2$ $m$ $m\leq M$








$, \sum_{j=1}^{j}(s_{m}j’+1)\leq,\sum_{j\in A}m_{j}’+.(\mathrm{c}\mathrm{a}\mathrm{r}\mathrm{d}A)(g-M+1)$, (13)
A $\mathrm{d}=^{\mathrm{e}\mathrm{f}}\{j’ ; 7nj’\geq.M\}\subset\{1, \ldots, j\}0$
$A=\emptyset$ , $\sum_{j=1}^{j},(s_{m_{j}}, +1)=0\leq m+g-M$
$m\geq M+1$
cardA $=1$ , $m_{j’}\geq 1$ $m_{j’}$ ,
$, \sum_{j\in A}m_{j^{\prime\leq-}}m-\mathrm{c}\mathrm{a}\Gamma \mathrm{d}A^{c}=mj+1$











$=s_{m-1}+1,$ $M+1\leq m\leq 2M-1$ $P=1$








$(g+2), \sum_{j\in A}l_{j}’+,\sum_{j\in A}k_{j}’-\mathrm{C}\mathrm{a}\mathrm{r}\mathrm{d}A$
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$A–\{j’ ; \ell_{j’}\geq 1\}\subset\{1,2, \ldots, j\}$ \Sigma j’ $\in Alj’=\sum_{j’=1}^{j}l_{j}’=$






















1 $\Omega$ $\mathrm{C}_{x}^{n},$ $x=(x_{1}, \ldots, x_{n})$ , , $\Omega$ $u(x)$
:
$:\backslash$
$|u(x)| \leq\frac{C(r)}{r^{a}}$ , $a\in \mathrm{N}=\{0,1,2, \ldots\}\circ$
$r=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x;\partial\Omega)$ $x$ $\Omega$
$\partial\Omega$ , $C(r)$ $r$ $a$
,
$|D_{i}u(x)| \leq\frac{e(a+1)C(r)}{r^{a+1}}$ , $\dot{\iota}=1,$ $\ldots,$ $n_{\circ}$




y\in F dist $((y, x_{2}, \ldots, xn);\partial\Omega)\geq r-\frac{r}{a+1}=\frac{a}{a+1}r$
, $C(r)= \sum^{a}j=0r^{j}c_{j}$ ,
$\sup_{y\in \mathrm{r}}|u(y, X2, \ldots, x)n|$
$\leq$ $\sum_{j=0}^{a}cj(\frac{a}{a+1}r)j-a$







$|ju_{j}(X)|\leq A$ , $|D_{i}u_{j}(x)|\leq A$ , $(j=1, \ldots, M-1, i=1, \ldots, n)$ ,
$|u_{M}(x)|\leq Ad(x)^{-g}$ , $|D_{i}u_{M}(X)|\leq Ad(x)-(\mathit{9}+1)$ , $(i=1, \ldots, n)$ ,
$\underline{s_{m}+1}\leq 1(m\geq M)$ , $|m-\rho(X)|\geq N\sigma m(m\geq M+1)$ ,
$Nm$
$|a_{pq\alpha}(_{X})|\leq Apq\alpha \mathrm{O}$
$A,$ $N,$ $\sigma$ Apqot , $\sum_{p+q+|\alpha|\geq 2}Atpz^{q}X\alpha_{X^{\alpha}}01\ldots X^{\alpha_{n}}pq\alpha 01n$
( $d>0$ ) :
$\sigma \mathrm{Y}$ $=$ $\sigma(At+At^{2}+\cdots+At^{M-1}+\frac{A}{d^{g+1}}t^{M})$










$\mathrm{Y}$ – $\mathrm{Y}_{m}(d)$ :
$\mathrm{Y}_{1}=:\cdot\cdot=\mathrm{Y}_{M1}-=A$ , $Y_{M}= \frac{A}{d^{g+1}}\circ$
$m\geq M+1$ ,




$C_{m}$ $t_{m}$ $t_{m}=0(1\leq m\leq$
$M-1)$ , $t_{M}=g+1(m\geq M+1)$ ,
$t_{m}=1+\mathrm{m}\mathrm{a}3\mathrm{C}[\{\iota_{m_{1}} ; 1\leq m_{1}\leq m-1\}$
$\cup\{,\sum_{j=1}^{j}t_{m_{j}}, ; 2 \leq j\leq m, m_{j’}\backslash \geq 1(1\leq;. j’\leq j),,\sum_{j=1}^{j}mj’\leq m\}]_{0}$ (16)
$t_{m}=s_{m}+1(m\geq 1)$
$M$ $\geq g+2$ $t_{m}$ $=$ $m+g-M+1(m\geq M)$
$M$ $<g+2$ $t_{lM+k}$ $=$ $P(g+2)+k-1(\ell\geq 1,0\leq k\leq M-1)$
$d=d(x)$ $\mathrm{Y}$ $u$ , $m\geq 1$
$|u_{m}(x)|$ $\leq$ $|mu_{m}(X)|\leq \mathrm{Y}_{m}(d)$ , (17)
$|D_{i}u_{m}(X)|$ $\leq$ $e\mathrm{Y}_{m}(d)$ , $i=1,2,$ $\ldots,$ $n$ (18)
$m=1,2,$ $\ldots,$ $M$
$m$ $u_{1},$ $u_{2},$ $\ldots,$ $u_{m-1}$
$|u_{m}(x)|$
$\leq$ $\frac{1}{|m-\rho(X)|}f_{m}(|u_{1}|,$ $2|u_{2}|,$









$\leq$ $\frac{1}{N\sigma m}f_{m}(|u_{1}|,$ $2|u_{2}|,$















$,$ $\ldots,.eY1,$ $\ldots,$$eYm-m-1;\{A_{pq\alpha}\}_{p+q}+\alpha\leq m)$
$=$ $\frac{1}{N\sigma m}F_{m}(\mathrm{Y}_{1}$ , ... , $Y_{m-1},$ $e\mathrm{Y}_{1}$ , ... , $e\mathrm{Y}_{m-1}$ ; $\{A_{pq\alpha}\}_{p+q}+\alpha\leq m)$
$=$ $\frac{1}{N\sigma m}\cdot\sigma dY(md)=\frac{d}{Nm}\mathrm{Y}(md)$
,
$|mu_{m}(X)| \leq\frac{d}{N}\mathrm{Y}_{m}(d)\leq \mathrm{Y}_{m}(d)$






$Y=\Sigma_{m\geq 1}Ym(d)tm$ $u(t, X)=\Sigma m\geq 1u(mx)t^{m}$
$d_{0}>0$ – , $T>0$
$\sum_{m\geq 1}Y_{m}(d_{0})T^{m}$
$M\geq g+2$ $t_{m}=m+g-M+1(m\geq M)$ ,
$\infty>\sum_{m\geq M}\mathrm{Y}(md_{0})Tm=m\geq\sum f\frac{C_{m}(d_{0})}{f_{0}^{n++1}g-M}\tau^{m}=M\frac{1}{d_{0}^{\mathit{9}^{-M}+1}}\sum_{Mm\geq}Cm(d\mathrm{o})(\frac{T}{d_{0}})^{m}$
$|t/d|<|T/d_{0}|,$ $0<d\leq d_{0}$ ,
$u<<$ $\mathrm{Y}=\sum_{m\geq 1}Y(md)tm$
$=$ $1 \leq m\leq M1\sum_{-}Y(d)\iota m+\sum_{m}m\frac{C_{m}(d)}{d^{m+M+1}g-}\geq Mt^{m}$
..
$=$ $\sum_{1\leq m\leq M-1}\mathrm{Y}(md)tm+\frac{1}{d^{gM+1}-}m\geq\sum_{M}c_{m}(d)(\frac{t}{d})^{m_{\mathrm{O}}}$
$|.u|$
$\leq$ $\sum_{1\leq m\leq M-1}\mathrm{Y}m(d)|t|^{m}+\frac{1}{d^{g-M+}1}m\geq\sum_{M}C_{m}(do)(.\frac{T}{d_{0}})^{m}<\infty_{\mathrm{o}}$
75
, $x$ , $C$ $u(t, x)$ $|t|$ $<Cd(X)$
( $C=|T/d_{0}|$ )





$=$ $\sum_{k=0}^{M-1}\frac{T^{k}}{d_{0}^{k-1}}\ell=\sum_{1}^{\infty}c_{\text{ }}\ell M+k(d_{\mathit{0}})(\frac{T^{M}}{d_{0}^{g+2}})^{l}0$







$=$ $1 \leq m\leq M1\sum_{-}Y_{m}(d)tm+\sum_{k=\mathit{0}}\frac{t^{k}}{d^{k-1}}M-1\ell=\sum C_{\ell M}\infty 1+k(d)(\frac{t^{M}}{d^{g+2}})^{p}\circ$
$|u|$ $\leq$ $1 \leq m\leq-\sum_{M1}Y_{m}(d)|\iota|m+M\sum_{k=0}-1\frac{|t|^{k}}{d^{k-1}}\sum_{=\ell 1}c_{\ell}M+k(d_{\mathit{0}}\infty)(\frac{T^{M}}{d_{0}^{g+2}})^{\ell}<\infty \mathrm{O}$
$x$ C $u(t, x)$ $|t^{M}|<Cd(x)^{\mathit{9}}+2$
\S 3. 1
(6) , ,
2 $\mathrm{C}_{x}^{n},$ $x=(x_{1}, \ldots, x_{n})$ , $\Omega$ $f(x)$
$f(x)$ g $(g.\in. \mathrm{N}^{*})$ $V=\{x\in\Omega;f(x)=0\}$
, $d(x)$ $x\in\Omega$ $V$
, $\Omega’\subset\Omega$ $C>0$ , ,
$|f(x)|\geq Cd(X)^{\mathit{9}},$ $X\in\Omega^{;}$
$f(x)$ $f(x)=\Sigma_{1}\alpha|\geq gf_{\circ}X^{\alpha}$ $f_{g}(x)=\Sigma_{|\circ|}=gf\alpha^{X^{\alpha}}$
$0$ , $f_{(g,)}\mathrm{o},\ldots,0\neq 0$
Weierstrass , $f(x)$ :
$f(x)=C(X)(x_{1}g+a_{1}(X)_{X^{g1}+\cdots+a_{g}())}\prime 1-X/, c(0)\neq 0,$ $a_{1}(\mathrm{o}’)=\cdots=a(\mathit{9}0^{l})=0$
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$c(x)$ $\mathrm{C}^{n}$ $0$ , $a_{i}(x)’(i=1,2, \ldots, g)$ $\mathrm{C}_{x}^{n-1},,$ $X’=$
$(x2, x3, \ldots, X)n$ $0’$ , $\varphi_{1}(x’),...,$ $,$ $\varphi_{g}(X’)$ (
)




$f(x_{1,2}x)=-x_{1}^{3}+x_{2}^{2},$ $(X_{1}, x_{2})\in \mathrm{R}^{2}$ , $f$ $(0,0)$ 2 $V^{\mathrm{R}}=$
$\{(x_{1,2}x)\in \mathrm{R}^{2};f(x_{1}, x_{2})=0\}$ $d>0$ $V^{\mathrm{R}}$ $(-d, 0)$
{ $d$ ( $(0,0)\in V$ $(-d,$ $0)$ ) $f(-d, \mathrm{O})=d^{3}$




, $f(x_{1}, iy2)=-x_{1}^{3}-y_{2}^{2}=0$ $\mathrm{R}_{(x_{1},y2}^{2}$ ) $\ni(-d, 0)$
, $d>0$ , $(-d, 0)$
[5] .
\S 4. 2




$u(t, x)= \sum_{m}\infty u=1m(x)t^{m}$ , $m\geq 2$ $u_{m}(x)$
$x=0$ , , $rn$ $g+ \frac{g+2}{2}(m-2)=-2+\frac{g+2}{2}m$
, $m$ $-1- \frac{g+2}{2}+\frac{g+2}{2}m$
$\sim\frac{g+2}{2}m$
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